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1 INTRODUCTION  
River restoration projects aim to increase ecosystem goods and services, and ideally convert damaged 
freshwater systems into sustainable ones whilst protecting downstream and coastal ecosystems (Palmer et 
al. 2005). In-stream grade-control structures like J-Hook Vanes and Log-Vanes, as single-arm submerged 
structures, are used to stabilize the riverbed and riverbank protection. In the presence of these types of in-
stream structures, secondary flow leads to scour pools. Jansen et al. 1979, Odgaard and Spoljaric 1986, 
Odgaard and Mosconi 1987 and Odgaard and Wang 1991 gave major contributions on submerged vanes 
hydraulic. In the scientific literature, there are few comprehensive studies on scour downstream of in-
stream grade-control structures. The classical literature on local scour includes important researches like 
Schoklitsch (1932), Veronese (1937), Hassan and Narayanan (1985), Farhoudi and Smith (1985), Mason 
and Arumugam (1985), Bormann and Julien (1991), Whittaker and Jaggi (1996), Robinson et al. (1998) 
and Dey and Sarkar (2006a and b, 2008).  
There are few contributions focused on scour downstream of grade-control structures. Shields et al. 
(1995) to investigate the effects of stone grade-control structures on fish migration have done a field 
measurement study in north-west Mississippi. Rosgen (2001) presented design details of a series of in-
stream structures including J-Hook Vane and Log-Vane. Bhuiyan et al. (2007) compared the scour devel-
opment downstream of W-weirs with the previous study's results. Scurlock et al. (2011, 2012a and b) 
conducted experimental study on different types of in-stream structures including Cross-Vane and W-
weir. Pagliara and Kurdistani (2013) and Pagliara et al. (2013) analyzed the scour geometry in straight 
rivers downstream of Cross-Vane and J-Hook Vane structures respectively. Recently Pagliara et al. 
(2014) studied scour hole characteristics and morphology downstream of rock W-weir in clear water con-
dition. The main purpose of this study is to compare the scour geometry and pattern downstream of Log-
Vane and J-Hook Vane structures in horizontal straight channels. 
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ABSTRACT: River and stream restoration structure’s design features has been an active field of research 
for hydraulic engineers. Generally, these low-environmental impact structures minimize the impact on 
natural contexts in needless of frequent human interventions during the operation and are used for 
riverbank protection, river grade controlling and improving the aquatic habitat. The main objective of this 
paper aims to compare scour downstream of two different low-head control structures; Log-Vane and J-
Hook vane. The analysis contains the results of laboratory experiments conducted at the PITLAB hydrau-
lic laboratory of University of Pisa and a detailed comparison of scour hole characteristics, highlighting 
similitudes and differences in the respective ranges of application. All tests have been done in clear water 
conditions using uniform sand as channel bed material. 
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